THF (200 mL) (Note 1) was added into the flask by syringe through the open neck under a positive pressure of argon. Next, lithium aluminum hydride (4.56 g, 120 mmol, 1.50 equiv) (Note 2) was added over 5 min through the open neck under a positive pressure of argon. The solution was stirred at rt for 5 min, and then D-homophenylalanine ethyl ester hydrochloride (19.5 g, 80.0 mmol, 1.00 equiv) (Note 6) was added in portions (500 mg per portion) over 10 min through the open neck under a positive pressure of argon, during which time the solution gently refluxed. Upon the completion of the addition, the open neck was capped, and the heterogeneous gray reaction mixture was heated at reflux in an oil bath for 24 h. Next, the mixture was allowed to cool to rt, THF (100 mL) was added, and the solution was cooled to 0 °C in an ice bath. Water (10 mL) was added dropwise over 10 min (Note 4), and then a solution of NaOH (2.5 M, 20 mL) was added in one portion. The resulting mixture was heated at reflux for 20 min until the color of the precipitate changed from gray to white. The warm solution was filtered through a Büchner funnel that contained a bed of celite (1.0 cm height), and the precipitate was washed with warm THF (100 mL). The filtrate was concentrated under reduced pressure (20 torr) to remove the THF and most of the water. The residue was dried azeotropically with toluene (two 50-mL portions) by rotary evaporation (20 torr) and then under high vacuum (0.5 torr) for 2 h, which yielded the desired β-amino alcohol 2 as a white solid (12.5-13.0 g, 94-98% yield) (Note 7) that was used in the next step without further purification.
C. 2,6-Bis[(4R)-4,5-dihydro-4-(2-phenylethyl)-2-oxazolyl]pyridine (3)
(Note 8) An oven-dried, 250-mL, two-necked, round-bottomed flask equipped with a condenser fitted with an argon inlet and a magnetic stirbar was purged with argon for 10 min. 2,6-Pyridinedicarbonitrile (2.58 g, 20.0 mmol, 1.00 equiv) (Note 9), anhydrous toluene (120 mL; added by syringe) (Note 10), and zinc trifluoromethanesulfonate (363 mg, 1.00 mmol, 0.050 equiv) (Note 11) were added through the open neck under a positive pressure of argon, and the mixture was stirred at rt for 5 min. A solution of (R)-2-amino-4phenylbutan-1-ol (2) (6.60 g, 40.0 mmol, 2.00 equiv) in toluene (30.0 mL) was added, the open neck was capped, and the reaction mixture was heated at reflux in an oil bath for 24 h. Next, the reaction mixture was allowed to cool to rt, and it was diluted with ethyl acetate (300 mL). The solution was washed with a saturated aqueous solution of NaHCO 3 (200 mL) and brine (200 mL), and then it was dried over anhydrous MgSO 4 (20 g) and filtered through a Büchner funnel that contained a bed of celite (1.0 cm height). The filtrate was concentrated under reduced pressure on a rotary evaporator (20 torr), and the residue was purified by column chromatography on silica gel (10 cm diameter × 20 cm height), eluting with ethyl acetate:hexanes:Et 3 N (1:1:0.02) (Note 12), which afforded the desired pyridine derivative 3 (6.89-7.06 g, 81-83% yield, >99% ee) as a white solid (Note 13 and Note 14).
Notes
1. THF (99+%) was purchased from J.T. Baker (water content: 24 ppm) and purified by passage through activated alumina under argon.
2.
Lithium aluminum hydride (97%) was purchased from Alfa Aesar and used as received.
3. L-Homophenylalanine (98+%) was purchased from CNH Technologies, Inc. and used as received.
4.
Quenching excess lithium aluminum hydride with water is a highly exothermic process that produces H 2 . Dropwise addition of water is recommended, and care should be taken to efficiently cool and stir the reaction mixture. The quenching should be conducted in an efficient fume hood in order to safely vent the H 2 gas.
5.
The purity of compound 1 (95%) was determined by HPLC analysis (t r = 4.21 min) with an Agilent 1100 Series HPLC system equipped with an Eclipse XDB-C18 column (length 150 mm, I.D. 4.6 mm, particle size 5 μm), using a 2% → 98% MeOH/(0.2% AcOH in water) gradient for 3 min, then 98% MeOH/(0.2% AcOH in water) for 5 min, with a flow rate of 0.8 mL/min. Compound 1 can be purified via column chromatography on silica gel (see Note 7 for conditions and characterization data).
[α] 21 D = +0.76 (c = 1.0, CHCl 3 ).
6. D-Homophenylalanine ethyl ester hydrochloride (≥98%) was purchased from Fluka and used as received.
7. The purity of compound 2 (93%) was determined by HPLC analysis, using the same conditions as for compound 1. 
Waste Disposal Information
All toxic materials were disposed of in accordance with "Prudent Practices in the Laboratory" National Academy Press: Washington, DC, 1995.
